INTRODUCTION
============

Endoscopic submucosal dissection (ESD) is an effective procedure that allows the *en bloc* resection of premalignant lesions and early gastric cancer (EGC) in the stomach.[@B1]-[@B3] However, ESD is technically difficult and time consuming.[@B4],[@B5] Major complications of ESD are bleeding and perforation and its complication rate is higher than that of conventional endoscopic mucosal resection.[@B6]-[@B8] Gastric variceal bleeding is associated with more massive bleeding than esophageal variceal bleeding.[@B9] A fundal varix is closely related to an increased risk of bleeding.[@B9] Endoscopic variceal obturation (EVO) using N-butyl-2-cyanoacrylate (Histoacryl) is effective for the treatment of gastric varices bleeding.[@B10]-[@B12] This is, to our knowledge, the first report of the successful treatment of EGC adjacent to a fundal varix by ESD and EVO using cyanoacrylate.

CASE REPORT
===========

A 52-year-old male was referred to our tertiary center for the treatment of EGC. He had a history of alcoholic liver cirrhosis. His liver function was evaluated as Child A. Laboratory evaluation revealed the following: AST/ALT, 30/30 IU/L; albumin, 4.2 g/dL; total bilirubin, 0.7 mg/dL; prothrombin time (INR), 11.9 seconds (1.03); white blood cell count, 6,100/µL; hemoglobin, 12.7 g/dL; and platelet count, 152,000/µL. Upper endoscopy revealed a depressed lesion and an isolated gastric varix in the vicinity of the cardia ([Fig. 1](#F1){ref-type="fig"}). There were no esophageal varices. Forceps biopsy on the depressed lesion showed differentiated adenocarcinoma and endosonography suggested that the depth of tumor invasion was superficial to the submucosal layer around the varices.

In this case, the surgical option was a total gastrectomy, due to the location of the lesion. However, the patient decided against surgical treatment and ESD was chosen. Treatment priority was given to the fundal varix to prevent bleeding during the ESD ([Fig. 2](#F2){ref-type="fig"}). Endoscopic therapy with tissue adhesive was used. Typically, 2 mL of a 1:1 mixture of cyanoacrylate (B. Braun, Tuttlingen, Germany) and Lipiodol (Guerbet, Aulnay-sous-Bois, France) was administered. After 2 weeks, Doppler endosonography showed absence of blood flow in the varix. Then, ESD was performed with a forward-viewing endoscope (EG 2990i; Pentax, Tokyo, Japan) ([Fig. 3](#F3){ref-type="fig"}). Prophylactic blood transfusion of platelets or fresh frozen plasma was not performed before ESD. After making several marking dots outside the lesion with a dual knife (KD-650Q; Olympus, Tokyo, Japan), ESD was performed with the dual knife and an insulated-tip diathermic knife (KD-611L; Olympus). When a circumferential incision was made around the varices, no bleeding was seen. The submucosal dissection was performed in forced coagulation mode (VIO 300D; ERBE, Tübingen, Germany). Precoagulation of the submucosal vessels with a Coagrasper (FD-410LR; Olympus) was used to prevent severe bleeding. The *en bloc* resection was accomplished with a total procedure time of 90 minutes. Histology revealed a moderately differentiated adenocarcinoma measuring 24×12 mm size with disease-free margins ([Fig. 4A](#F4){ref-type="fig"}). The depth of submucosal invasion was 150 µm, with no lymphovascular invasion ([Fig. 4B](#F4){ref-type="fig"}). Follow-up endoscopy demonstrated a healing ulcer with no evidence of recurrence 2 months after the ESD ([Fig. 5](#F5){ref-type="fig"}).

DISCUSSION
==========

Gastric varices are classified as gastroesophageal or isolated gastric varices.[@B9] Type 1 gastroesophageal varices, which extend to the lesser curvature, are the most common. Type 2 gastroesophageal varices, which extend to the greater curvature, are associated with high mortality. Type 1 isolated gastric varices, which involve only fundal varices, have a high incidence of bleeding. Type 2 isolated gastric varices are gastric varices that arise at sites other than the fundus. As a type 1 isolated gastric varix was detected in our case, it was essential to manage the varix before performing ESD. EVO using cyanoacrylate is superior to other modalities, such as endoscopic injection sclerotherapy,[@B13] endoscopic variceal ligation,[@B14] and transjugular intrahepatic portosystemic shunt[@B15] in the management of bleeding gastric varices. Cyanoacrylate abruptly forms a hard substance when exposed to moisture, such as blood. Thus, after its injection, cyanoacrylate occludes the lumen, resulting in rapid hemostasis and prevention of recurrent bleeding.[@B16]-[@B18]

During ESD, acute bleeding occurs more frequently in the upper stomach.[@B19],[@B20] According to a recent multicenter study,[@B2] the *en bloc* resection rate of EGC was 88.6% and the mean ESD time was 64.8 minutes in the upper stomach, compared with 96% and 44.1 minutes in the lower stomach. In this case, the EGC was located in the cardia. Thus, it was difficult to keep the knife blade parallel to the muscle layer to prevent perforation. Bleeding was controlled with the routine coagulation of visible vessels. When ESD is applied to patients with liver cirrhosis, postoperative bleeding and long operating time are of concern, which may be due to the increased bleeding risk associated with a low platelet count or prolonged prothrombin time.[@B21] However, a recent study by Kwon et al.[@B22] showed that ESD for the treatment of early gastric neoplasia may be as effective and tolerable in patients with liver cirrhosis as those in patients without.

The final pathology report revealed minimal invasion, to a depth of 150 µm, in the submucosa. As lymph node metastasis occurs rarely with this tumor,[@B23],[@B24] the patient is scheduled for close follow-up.
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![(A) Endoscopic views of the isolated gastric varix. (B) Early gastric cancer adjacent to the varix.](ce-45-169-g001){#F1}

![(A) Endoscopic cyanoacrylate therapy of the isolated gastric varix was performed. The picture shows cyanoacrylate with lipiodol filling the varix in fluoroscopic view. (B) On endosonography 2 weeks later, there was no blood flow in the varix.](ce-45-169-g002){#F2}

![Endoscopic submucosal dissection of the early gastric cancer (EGC) showing the EGC and treated varix before (A) endoscopic submucosal dissection, (B) the incision with muscle exposure, (C) the incision above the varix, and (D) a large artificial ulcer after the resection.](ce-45-169-g003){#F3}

![(A) Pathologic mapping of the specimen shows the tumor in the center of the specimen. The tumor was completely resected with free lateral and vertical margins. The orange area depicts the area where the tumor invaded no further than the mucosal layer and the purple area show the area of submucosal invasion. (B) Microscopic findings revealed adenocarcinoma with minimal submcosal invasion, to a depth of 150 µm (H&E stain, ×100).](ce-45-169-g004){#F4}

![Follow-up endoscopic view shows that the ulcer has healed 2 months after the endoscopic submucosal dissection.](ce-45-169-g005){#F5}
